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Introduction
When cells of most organisms are exposed to elevated temperatures, they respond with the induc tion of a small num ber of heat-shock proteins [1] , An analogous "stress" response has been observed when chick cells were treated with sulfhydryl oxi dants such as sodium arsenite [2] , kethoxal bis (thiosemicarbazone), copper complex [3] , disulfiram [4] , iodoacetamide and' /7-chlorom ercuribenzoate [5] . Other "stress"-protein inducers are canavanine [6, 7] , histidinol [8] , cadmium [6] and traum a of m am malian tissues [9] . However, the occurrence of "stress"-proteins can vary between different organ isms, and with the kind o f "stress" which has been applied. In yeast hypertherm ic "stress" or glucose starvation lead to the induction o f a ribonuclease which normally appears in the stationary growth phase [10] . In this report we com pare the "stress"-proteins of yeast cells derived from the stationary growth phase with heat-shocked and acrylonitrile treated cells, and show that the ribonuclease activity is also enhanced after acrylonitrile treatment.
Materials and Methods
Cells of the diploid strain R XII of S. cerevisiae (a kind gift of Dr. A. Kotyk, Prague) were grown in a medium containing 0.5% peptone, 1% Difco yeast extract and 4% glucose at 30 °C, and harvested in the fermentative growth phase. The cells were trans After pelleting the glass beads and cell debris the supernatants were heated again for 90 s, and samples containing equal amounts of radioactivity were applied on a SDS-polyacrylamide gel [11] .
Fluography of the gels was perform ed according to the method of Laskey and Mills [12] . The activity of a ribosome-associated ribonuclease [13] was as sayed as described earlier [10] . (Ribonuclease activ ity. 1 Unit -0.1 ^260 nm /m in/m l-)
Results and Discussion
We have investigated the reaction of yeast cells to different kinds of "stress" by analyzing the protein pattern of fluorograms of SDS-polyacrylamide gels with a laser densitometer. Fig. 1 shows the protein profiles of cells of the exponential growth phase, the stationary growth phase and cells grown at 39 0 C or in the presence of 0.05% acrylonitrile. It is obvious that under "stress" conditions some pro teins are newly synthesized or their synthesis has been enhanced while the synthesis of others de creased. However, the response of yeast cells to different kinds of "stress" is not identical. Cells of the stationary growth phase, which suffer a lack nutrition, exhibit new proteins of 68, 27 and 24 kD, while cells treated with acrylonitrile have p re dominant protein peaks of 70 and 46 kD. The most dramatic change in the protein pattern occurs after heat-shock. Six new protein bands with m olecular weights of 100, 90, 84, 70, and 24 kD appear or are enhanced.
Because the change of protein synthesis after heat-shock in yeast cells is due to regulatory events on the transcriptional level and increased d egrada tion of mRNA in the cytoplasm [14] , we expected alterations of the mRNA populations after "stress" treatment. In order to visualize these changes we made crosshybridization experiments with the Northern-hybridizing technique. The cDNA was prepared from mRNA of control and "stress"-treated cells. Despite differences between the pro tein profiles, there were no alterations detectable with the hybridization technique (results not shown). Because the hybridization of cDNA to m RN A is a very sensitive method, we presume that this result is due to a high background of mRNAs which are transcribed under both normal and "stress" condi tions.
The ribosomal content of yeast cells of the sta tionary growth phase [15] as well as of the cells grown at elevated temperatures [16] is lower than in U. Pfeffer and B. S chulz-H arder • " Stress" -P roteins in Y east TIME (min) cells of the exponential growth phase cultivated at 30 °C. In previous publications we have reported on the induction of a ribosome-associated ribonuclease during the stationary growth phase [17] , and after hyperthermic shock [10] , and suggested that the decrease of the RNA content is due to the occur rence of this enzyme. Recently, Lochmann et al. [18] have found that increasing acrylonitrile concentra tions lead to a reduction and finally to a total inhibition of the rate of RNA and ribosom e syn thesis. In parallel the content of free and m em branebound ribosomes is diminished. Because the de crease of the ribosome content is greater than would be expected from the reduced rate, we assumed a degradation of the ribosomes. In Fig. 2 it is dem on strated that acrylonitrile induces a ribonuclease to the same level as it is present during the stationary growth phase, but the induction by heat-shock is approximately three times higher than due to acrylonitrile treatm ent (12.0 units and 4.1 units ribonuclease activity, respectively). A com parison of the reactions of yeast cells to different "stress" inducers shows that heat-shock triggers the strongest response. However, in yeast the induction of a ribonuclease seems to be a common response to "stress".
